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(54) IMAGE FORMED METHOD, TONER USED FOR THE SAME AND PHOTORECEPTOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a high-quality image forming method which does not give rise to filming of toners, etc., on a 
photoreceptor surface, is extremely little in the wear of the photoreceptor surface in removing toners by cleaning, hardly flaws the 
photoreceptor surface and does not damage the photoreceptor. 

SOLUTION: The electrophotographic image forming method of using an image forming device having cleaning means of abutting a 
cleaning blade against the electrophotographic photoreceptor in at least a direction counter with the rotating direction of the 
photoreceptor consists in using the electrophotographic photoreceptor of <1.5 in surface friction coefficient (u.) and the toners 
prepared by adding hydrophobic inorganic particles (<100 nm in an average grain size of primary particles) of at least 0.05 to 2.0 wt% 
of the weight of the toners as a post treating agent to the toners of <10 um in volume average grain size. 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the image formation approach which uses the image formation equipment which has a cleaning means by which the 
cleaning blade was made to contact in the direction of a counter to the hand of cut of an electrophotography photo conductor at least 
A skin friction coefficient (mu) to 1 .5 or less electrophotography photo conductor and a toner with a volume mean particle diameter of 
10 micrometers or less The image formation approach characterized by using the toner which added at least 0.05 - 2.0% of the weight 
of the hydrophobic inorganic particle (the mean particle diameter of a primary particle is 100nm or less) to the toner as an after- 
treatment agent. 

[Claim 2] Negatives are developed with the toner which comes at least to add the additive which becomes the parent particle which 
consists the electrostatic latent image on a photo conductor of binding resin and a coloring matter from a non-subtlety particle. The 
image formation approach that a skin friction coefficient (mu) is characterized by using 1 .5 or less electrophotography photo conductor 
and the toner whose rate of additive isolation of a toner is 0.5 - 20% in the image formation approach of having the process which 
removes the toner which remains on a photo conductor after imprinting the developed toner image to record material. 
[Claim 3] The image formation approach according to claim 1 or 2 characterized by silicone oil containing 0.05 to 5% of the weight to 
binder resin at least in the outermost superficial layer of a photo conductor. 

[Claim 4] The image formation approach according to claim 1 to 3 characterized by silicone oil and a fluoro chemical surfactant 
containing at least in the outermost superficial layer of a photo conductor. 

[Claim 5] The image formation approach according to claim 1 to 4 characterized by the coverage by the hydrophobic inorganic particle 
of a toner being 30 - 1 50%. 

[Claim 6] The image formation approach according to claim 1 to 5 characterized by a hydrophobic inorganic particle being a non- 
subtlety particle from which at least two or more kinds of primary particle size differs. 

[Claim 7] The image formation approach according to claim 1 to 6 characterized by a hydrophobic inorganic particle being a 
hydrophobic inorganic particle processed by silicone oil or hexamethyldisilazane at least [claim 8] The toner characterized by that at 
least 0.05 - 2.0% of the weight of the hydrophobic inorganic particle (the mean particle diameter of a primary particle is 100nm or less) 
was added as an after-treatment agent used for the image formation approach according to claim 1 to 7, or the rate of additive 
isolation being 0.5 - 20%. 

[Claim 9] The electrophotography photo conductor characterized by the skin friction coefficient (mu) used for the image formation 
approach according to claim 1 to 7 being 1.5 or less. 



[Translation done.] 



1/1 <<—v 



http://wvw4Jpdl.ncipi.gojp/cgHiin/tran j*^^ 2006/06/22 



JP.2G02-258522.A [DETAILED DESCRIPTION] 

* Notices * 



1/11 v 



JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 



1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3Jn the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the toner and photo conductor which are used for the image formation approach used 

for a printer, a copying machine, an inplant printing machine, etc., and it 

[0002] 

[Description of the Prior Art] Conventionally, many things of an electrophotography method are used for the simple high-definition 
image formation approach and equipment. Although various kinds of approaches are indicated by a U.S. Pat. No. 2,297,691 specification, 
JP.49-23910.B, JP,43-24748,B, etc. as a xerography, after using the photoconductivity matter generally, forming an electric latent 
image on a photo conductor with various means, developing this latent image using a toner subsequently and imprinting a toner dust 
figure on paper etc. if needed, it is established with heating, pressurization, or a solvent steam, and a copy image is obtained. It divides 
roughly, and like the liquid development method using the developer which distributed various kinds of pigments and colors minutely in 
the insulating organic liquid, cascade process and the magnetic brush method, and the powder cloud method, there is a dry-developing 
method using the toner which distributed coloring agents, such as carbon black, to nature or synthetic resin, and the dry-developing 
method is widely used for the method which develops an electric latent image from the ease of the handling in recent years. 
[0003] The photo conductor used in case an electrostatic latent image is formed is repeatedly used over the long period of time for 
contaminant loess from consideration of an environment. Especially, in order to be high definition and to be high endurance moreover, 
the initial engine performance of the photo conductor used is good, and what has the very few performance degradation of a photo 
conductor by which periodic duty is moreover carried out over the long period of time of electrification, exposure, development, an 
imprint, cleaning, and electric discharge is needed. In order to obtain the image stabilized also in use of a repeat, the photo conductor is 
still higher [ the demand level to prevention of adhesion, such as mechanical strengths, such as abrasion resistance a toner, and paper 
powder, ]. 

[0004] The thing of high sensitivity has the inclination for the film reinforcement or the degree of hardness of the photosensitive 
matter used to be low, with high durability and high resolution, it is important that do not wear out or a blemish is not attached by 
actuation of the thing to which the ingredient used for the photo conductor for wanting to make the high sensitivity engine performance 
maintained with high resolution does not deteriorate in long-term use, either and for which it is remarkably alike, a toner etc. adheres 
to a photo conductor front face, and filming is not caused, the cleaning which removes these surface affix. 

[0005] Neither according to a convention (JP.5-158248.A. JP.10-319804.A) nor a quality-of-the-material convention (JP,3-20768,A) of 
a cleaning blade, filming occurred and photo conductor **** was able to say that it was enough, when the matter of the charge 
transfer layer which is the outermost superficial layer of a photo conductor in order to solve the above-mentioned fault was used for 
what is improved, and the toner by energy saving in recent years in which low-temperature fixing is possible. 

[0006] Moreover, although a fluidity will improve and a good electrification property will be acquired if inorganic oxides, such as a silica, 
are added as an additive to a toner, with the additive which has separated without adhering to a parent toner, it adheres to the support 
conveyance member and latent-image support of a developer, and development failures, such as a filming phenomenon, are caused. 
Though the additive has adhered to the parent toner at homogeneity, an additive's in toner existence condition changes by the passage 
of time, it is buried into a parent toner or the rate of the additive which ****s ar| d > s isolated from a parent toner increases gradually. 
Since a fluidity gets worse by the passage of time by this, electrification of a toner tends to become uneven and electrification nature 
falls by the passage of time, it becomes the cause which toner scattering and a greasing increase, and the additive which separated 
further adheres to the support conveyance member and latent-image support of a developer, development failures, such as a filming 
phenomenon, are caused, and sufficient endurance is not acquired. 
[0007] 

[Problem(s) to be Solved by the Invention] The purpose of this invention is to offer the toner and photo conductor which are used for 
the high definition image formation approach of there being very little wear of a photo conductor side, and a blemish not being easily 
attached even if it carries out cleaning removal, when the trouble of this conventional technique is solved, and filming of a toner etc. is 
not caused to a photo conductor side but it starts, and not damaging a photo conductor, and it. 
[0008] 

[Means for Solving the Problem] This invention solves said technical problem by taking either of the following configurations. In the 
image formation approach which uses the image formation equipment which has a cleaning means by which the 1 st of this invention 
made the cleaning blade contact in the direction of a counter to the hand of cut of an electrophotography photo conductor at least A 
skin friction coefficient (mu) to 1 .5 or less electrophotography photo conductor and a toner with a volume mean particle diameter of 1 0 
micrometers or less It is in the image formation approach characterized by using the toner which added at least 0.05 - 2.0% of the 
weight of the hydrophobic inorganic particle (the mean particle diameter of a primary particle is 1G0nm or less) to the toner as an 
after-treatment agent. 

[0009] The 2nd of this invention is developed with the toner which comes at least to add the additive which becomes the parent 
particle which consists the electrostatic latent image on a photo conductor of binding resin and a coloring matter from a non-subtlety 
particle. In the image formation approach of having the process which removes the toner which remains on a photo conductor after 
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imprinting the developed toner image to record material A skin friction coefficient (mu) is in the image formation approach 
characterized by using 1 .5 or less electrophotography photo conductor and the toner whose rate of additive isolation of a toner is 0.5 - 
20%. 

[0010] The rate of additive isolation of said toner can be easily computed with a particle analyzer. After measuring on condition that 
the following using PT1000 by YOKOGAWA ELECTRIC CORP., the synchronicity of luminescence of the metal atom on the basis of C 
atom is applied to the following formulas* and, specifically, it asks for the rate of isolation. 

< <Measuring condition [ of PT1000 by YOKOGAWA ELECTRIC CORP. ] » — number of C detection: in one measurement — 500 - 
1 500 noise cut level: — or less 1 .5 sort time amount: — 20digits gas: — 03 the rate of isolation (number of counts of C atom, 
simultaneously the metal atom which did not emit light) /(number of counts of the number—of-counts +C atom of C atom, 
simultaneously the luminous metal atom, simultaneously the metal atom which did not emit light) x of 0.1% and helium gas metal atom - 
-100 [001 1] It is in said 1-2nd image formation approaches that silicone oil is characterized by containing 0.05 to 5% of the weight to 
binder resin at least at the outermost superficial layer of the 3rd photo conductor of this invention. 

[0012] It is in said 1-3rd image formation approaches that silicone oil and a fluorochemical surfactant are characterized by containing 
at least at the outermost superficial layer of the 4th photo conductor of this invention. 

[0013] It is in said 1-4th image formation approaches that coverage by the hydrophobic inorganic particle of the 5th toner of this 
invention is characterized by being 30% - 1 50%. 

[0014] The 6th of this invention has a hydrophobic inorganic particle in said 1-5th image formation approaches characterized by being 
the non-subtlety particle from which at least two or more kinds of primary particle size differs. 

[0015] The 7th of this invention is in said IHSth image formation approaches characterized by being the hydrophobic inorganic particle 
processed by silicone oil or hexamethyldisilazane at least. 

[0016] The 8th of this invention is in the toner characterized by that at least 0.05 - 2.0% of the weight of the hydrophobic inorganic 
particle (the mean particle diameter of a primary particle is 100nm or less) was added as an after-treatment agent used for said 1-7th 
image formation approaches, or the rate of additive isolation being 0.5 - 20%. 

[001 7] The 9th of this invention is in the electrophotography photo conductor characterized by the skin friction coefficient (mu) used 

for said 1 -7th image formation approaches being 1 .5 or less. 

[0018] 

[Embodiment of the Invention] Hereafter, this invention is further explained to a detail. In the image formation approach for wear on the 
front face of a photo conductor to serve as a high-definition quantity life very few until now, and equipment, there was a problem which 
filming by the toner or paper powder tends to generate. Then, this invention person etc. examined the system compatible in low wear 
and filming of a photo conductor. In order to solve this problem, when this invention person etc. inquired wholeheartedly, he found out 
having the property which was extremely excellent in combining a developer with the high durable photo conductor of the high 
sensitivity like this invention, and high-speed responsibility, and the moderate abrasiveness for a photo conductor, and resulted in this 
invention. 

[001 9] In order to prevent poor cleaning of a developer as it is the method which a cleaning blade is made to contact an 
electrophotography photo conductor in the direction of trailing to the hand of cut, and is generally cleaned, a cleaning blade with a big 
degree of hardness is used. For this reason, since needs, such as enlarging contact pressure of the cleaning blade to an 
electrophotography photo conductor, arise, the abrasion loss of the electrophotography photo conductor at the time of repeat use 
increases. Therefore, according to examination of this invention persons, although the direction of the method which a cleaning blade is 
made to contact an electrophotography photo conductor in the direction of a counter to the hand of cut of an electrophotography 
photo conductor, and is cleaned became advantageous at the wear-resistant point, when the surface drag coefficient of the outermost 
superficial layer of an electrophotography photo conductor exceeded 1 .5, it became clear that un-arranging, such as reversal of a 
cleaning blade and BIBIRI, arose. Therefore, this invention electrophotography photo conductor is characterized by making the skin 
friction coefficient of the outermost superficial layer or less into 1 .0 preferably 1 .5 or less. Moreover, as for the contact angle of the 
cleaning blade to an electrophotography photo conductor, in this invention, it is desirable to set 5 degrees - 50 degrees as 1 0-30 
degrees preferably. In addition, a surface drag coefficient here is the value which the cleaning blade was made to contact and was 
measured, after preparing the thin layer of a developer on an electrophotography photo conductor. 

[0020] Furthermore, by adding 0.05 - 2.0% of the weight of a hydrophobic inorganic particle (the mean particle diameter of a primary 
particle being 1 0Onm or less) to a toner to a toner with a volume mean particle diameter of 1 0 micrometers or less as an after- 
treatment agent, the hydrophobic inorganic particle wore the photo conductor front face moderately, removed the full MINGU factor 
matter on the front face of a pole of a photo conductor, and has prevented filming. If abrasiveness is not enough demonstrated with 
less than 0.05% of the weight of an addition here and it adds mostly from 2.0 % of the weight, since the image quality fall under the 
effect of a non-subtlety particle, filming under the effect of the non-subtlety particle itself, etc. occur, it is not desirable. Furthermore, 
a high definition image is formed by using a toner with a volume mean particle diameter of 10 micrometers or less, and the abrasiveness 
and the electrification property that prevented evils, such as own filming of a non-subtlety particle, and environmental stability was 
excellent in using a hydrophobic inorganic particle with a primary particle size of 100nm or less are realized. When toner volume mean 
particle diameter was 10 micrometers or less, it was possible to have obtained the high definition image excellent in thin line 
repeatability. Here, by various approaches, although measurement of toner volume mean particle diameter was measurable, it used 
Coulter counter TAII by the U.S. coal tar electronics company in this invention. 

[0021] When the rate of additive isolation of a toner furthermore considers as 1 - 10% more preferably 0.5 to 20%, the non-subtlety 
particle wore the photo conductor front face moderately, removed the full MINGU factor matter on the front face of a pole of a photo 
conductor, and has prevented filming. If [ than 20% ] more [ sufficient abrasiveness is not demonstrated here since the flow grant 
effectiveness as opposed to a toner at less than 0.5% of rate of isolation is low, and ], since filming under the effect of the additive 
itself which separated etc. occurs, it is not desirable. 

[0022] The electrophotography photo conductor of this invention makes the outermost superficial layer contain silicone oil 0.1 to 2% of 
the weight preferably 0.05 to 5% of the weight to binder resin. According to such a configuration, an electrophotography photo 
conductor with the small (1.5 or less) skin friction coefficient of the outermost superficial layer is obtained easily. Coating liquid will 
become cloudy if silicone oil is made to contain from compatibility with the charge transfer matter or binder resin exceeding 5 % of the 
weight to binder resin. Moreover, to binder resin, the skin friction coefficient reduction effectiveness cannot be acquired as it is less 
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than 0.05 % of the weight 

[0023] What is shown for example, by the following general formula I as silicone oil used by this invention is mentioned. 
[Formula 1] 



r rr 1 r 

a — S-O— kSi-0-j~Si-R 8 (1) 



R v 

(Among the formula, R1 , R2, R3, R4, R5, R6, R7, and R8 show alkoxy groups, such as aryl groups, such as alkyl groups, such as methyl 
and ethyl, phenyl, and naphthyl, or methoxy, and ETOKISHI, respectively, and these radicals may be permuted by other substituents, 
halogen atoms, etc.) n is a positive integer. 

As an example of silicone oil expressed with a front type (1), dimethyl silicone oil, methyl-phenyl copolymerization silicone oil, etc. are 
mentioned, for example. Moreover, the outermost superficial layer of a photo conductor can also be made to contain [ in / both / this 
invention ] silicone oil and a fluorine surfactant. It swerves, and if independent, not much, a fluorochemical surfactant does not have 
the surface drag coefficient reduction effectiveness, and since compatibility with the charge transfer matter or binder resin is bad, it 
can add only a minute amount very much more than silicone oil. However, if both are used together, the big skin friction coefficient 
reduction effectiveness can be acquired. 

[0024] As a fluorochemical surfactant used for this invention, the oligomer of the molecular weight 1000-10000 which has the 
perfluoroalkyl radical of carbon numbers 2-10 in a principal chain or a side chain is desirable. As a commercial item, Kamiichi of 
MODIPA (Nippon Oil & Fats), Sir chlorofluocarbon (Asahi Glass), DIFENSA (Dainippon Ink chemistry), etc. is carried out. Moreover, 0.1 - 
1 % of the weight of an additive is preferably good 0.05 to 2% of the weight to binder resin. If it is made to contain exceeding 2 % of the 
weight to binder resin, coating liquid will become cloudy from compatibility with the charge transfer matter or binder resin. Moreover, to 
binder resin, the skin friction coefficient reduction effectiveness cannot be acquired as it is less than 0.05 % of the weight. Moreover, by 
setting to 10-35 micrometers thickness of the charge transfer layer of the photo conductor used for this invention, it excels in high- 
speed responsibility, can consider as the photo conductor with few electrification falls twisted for the ability deleting by high definition, 
and is still more desirable. 

[0025] Since a high definition image can be offered by making into 30% - 1 50% coverage by the hydrophobic inorganic particle of the 
toner used for this invention, it is desirable. It is easy to become the image with which "extract in an alphabetic character" is 
conspicuous and is not desirable if smaller than the aforementioned range. Moreover, if larger than the aforementioned range, since 
there is an inclination for the abrasiveness over a photo conductor to become large too much, it is not desirable. However, since a part 
of non-subtlety particle adheres to a toner front face in a state of aggregation in this invention, actual coverage is low. The coverage f 
in this invention should be computed by the following general formula. 
f(%) -sigma (root3/2pix(D-rhotau)/(d— rhos) xCx100) 

(Setting particle size of d and a toner to D for the particle size of a hydrophobic inorganic particle among a formula, rhot and rhos are 
the true specific gravity of a toner and a hydrophobic inorganic particle, respectively.) Moreover, C is the weight ratio of a hydrophobic 
inorganic particle / toner. When there are some kinds of hydrophobic inorganic particles, those sums serve as coverage. 
[0026] By being the non-subtlety particle from which at least two or more kinds of primary particle size differs, the hydrophobic 
inorganic particle used for this invention can make it function as a toner which is excellent in a fluidity and has moderate abrasiveness, 
and is still more desirable. The coverage on the front face of a toner can go up by the non-subtlety particle of the diameter of a 
granule, a suitable fluidity can be given to a developer, and the faithful repeatability and the amount of development to a latent image at 
the time of development can be secured. Moreover, condensation of the toner at the time of developer preservation and solidification 
can be prevented. Moreover, by being a silica, titanium oxide, or an alumina, the hydrophobic inorganic particle used for this invention 
can make it function as a toner which was excellent in electrification stability with moderate abrasiveness, and is still more desirable. 
Moreover, by being the hydrophobic inorganic particle by which the hydrophobic inorganic particle used for this invention was 
processed at least by silicone oil or hexamethyldisilazane, high definition with few image defects which were excellent in environmental 
stability, such as "extract in an alphabetic character", can be attained, and it is still more desirable. 

[0027] It is having the process which cleans with the elastic body rubber blade which contacted the toner which remains on this photo 
conductor in the direction of a counter to this photo conductor after imprinting the toner image developed on the photo conductor at 
least to record material, and the image formation approach of this invention has the effectiveness of being able to remove paper 
powder and filming more effectively, and is still more desirable. Moreover, it has the process which cleans with the elastic body rubber 
blade which contacted the toner which remains on this photo conductor in the direction of a counter to this photo conductor after 
imprinting the toner image developed on the photo conductor at least to record material, and it is more desirable that the approach of 
said development is reversal development. That is, in reversal development, fundamentally, since the polarity of the charge of a toner 
and the charge on the front face of a photo conductor is the same, compared with the effect of Coulomb's force, as for the adhesion 
force of a toner, contribution of Van der Waals force becomes large relatively. Generally, since surface energy is small, the front face of 
low coefficient of friction can reduce Van der Waals force, and is effective especially in a reversal development system. 
[0028] Hereafter, the mode of operation of this invention is explained in full detail. If conditions are fulfilled in this invention, a well- 
known ingredient, a process, and all processes can be used. As a conductive base material of the photo conductor used for this 
invention That a volume resistivity indicates the conductivity below 1010-ohmcm to be, for example, aluminum. Titanium, nickel, 
chromium, Nichrome, Hastelloy, palladium, magnesium, By distributing and carrying out coating of the metallic oxides, such as metals, 
such as zinc, copper, gold, and platinum, and an alloy, tin oxide, indium oxide, and antimony oxide, into vacuum evaporationo, sputtering, 
or a resin binder What was covered on a film top, cylinder—like plastics, paper, etc.. The thing which carried out distributed content of a 
metal, an aforementioned metallic oxide, or aforementioned conductive carbon into the plastics of the shape of the shape of a film, and 
a cylinder, or aluminum. Plates, such as an aluminium alloy, iron, a nickel alloy, a stainless alloy, and a titanium alloy, tubing which 
carried out surface treatment of them by cutting, super-finishing, polish, etc. after element-tube-izing by methods of construction, 
such as D.I., IX, extrusion, and drawing, can be used. A charge generating layer consists of a resin layer which distributed thru/or 
dissolved the charge generating matter and the charge generating matter. 

[0029] It is not limited especially as charge generating matter. For example, C.I. pigment blue 25 [Color Index (CI) 21 180], The C eye 
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pigment red 41 (CI 21200), CJ. acid red 52 (CI 45100). The C eye BASIC red 3 (CI 45210), the phthalocyanine pigment which has the 
Pori Phi Lynne frame further. An AZURENIUMU salt pigment, a SUKUA rucksack salt pigment, an ANSU anthanthrone pigment. The azo 
pigment which has a carbazole frame (it indicates to JP.53-95033.A), The azo pigment which has a stilbene frame (it indicates to 
JP.53-1 38229,A), The azo pigment which has a triphenylamine frame (it indicates to JP,53-132547,A), The azo pigment which has a 
dibenzo thiophene frame (it indicates to JP, 54-21 728.A), The azo pigment which has an OKISA diazole frame (it indicates to JP,54- 
1 2742,A), full — me — non — the azo pigment (it indicates to JP,54-22834,A) which has a frame — The azo pigment which has a bis- 
stilbene frame (it indicates to JP,54-17733,A), The azo pigment which has a JISUCHIRIRUOKISA diazole frame (it indicates to JP.54- 
2129,A), The azo pigment which has a JISUCHIRIRU carbazole frame (it indicates to JP,54-17734,A), the Tori azo pigment (JP,57- 
1 95767.A — ) which has a carbazole frame Further a publication etc. in a 57-1 95768 official report Phthalocyanine pigment, such as C.I. 
pigment blue 16 (CI 74100), Indigo system pigments, such as C eye BATTOBURAUN 5 (CI 73410) and C.I. vat dye (CI73030), Argo — a 
scaw — Let B (violet company make) and INDA Indanthrene — a scaw — organic pigments, such as perylene system pigments, such 
as Let R (Bayer make), can be used. It is desirable to use preferably a metal, a non-metal phthalocyanine compound (for the 
titanylphthalocyanine which is titanylphthalocyanine and a hydroxy potassium phthalocyanine still more preferably, and has the 
maximum peak at 27.2 degrees of Bragg angle 2theta to Cu-K alpha rays to be the most desirable), or an ANSU anthrone compound. 
Moreover, if needed, two or more sorts may be mixed and these may be used. 

[0030] About 0.05-2 micrometers is suitable for the thickness of a charge generating layer, and it is 0.1-1 micrometer preferably, a 
charge generating layer — a solvent — a resin binder — the charge generating matter — distribution — or — dissolving — this — a 
base top — or it is formed by applying and drying on an undercoating layer. As such a resin binder, Pori Steen, a styrene-butadiene 
copolymer, A styrene-acrylic nitril copolymer, a styrene maleic anhydride copolymer. Polyester, polyarylate, a polyvinyl chloride, a vinyl 
chloride vinyl acetate copolymer, Polyvinyl acetate, a polyvinylidene chloride, polyacrylate, a polycarbonate. Cellulose acetate resin, 
ethyl cellulose resin, a polyvinyl butyral, A polyvinyl acetal, a polyvinyl formal, phenoxy resin, polyvinyl pyridine, Polly N-vinylcarbazole, 
acrylic resin, silicone resin, nitrile rubber, Although the therm oplasti city or thermosetting resin of chloroprene rubber, butadiene rubber, 
an epoxy resin, melamine resin, urethane resin, phenol resin, alkyd resin, etc., and a giant-molecule organic semiconductor, for example, 
Polly N-vinylcarbazole etc., are mentioned, it is not limited to these, these binder resin is independent — or it is mixed and used. As for 
the operating rate of the charge generating matter and a binder ingredient, 100:0-100:50 are desirable at a weight ratio. 
[0031] As a solvent, although benzene, toluene, a xylene, a methylene chloride, dichlorobenzene, mono-chlorobenzene, dichlorobenzene, 
ethyl alcohol, methyl alcohol, butyl alcohol, isopropyl alcohol, ethyl acetate, butyl acetate, a methyl ethyl ketone, dioxane, a 
tetrahydrofuran, a cyclohexane, methyl cellosolve, ethylcellosolve, etc. are mentioned, it is not limited to these, these solvents are also 
independent — or it can mix and use. 

[0032] In this invention, in order to raise charge blocking nature, it is desirable to prepare an under-coating layer between a 
sensitization layer and a substrate. Generally such an under-coating layer uses resin as a principal component. Although the ceramic 
system which consists of the hardening mold resin which forms a three-dimensional network, such as alcoholic fusibility resin, such as 
water soluble resin, such as polyvinyl alcohol, casein, and sodium polyacrylate, copolyamide, and methoxymethyl-ized nylon, 
polyurethane, melamine resin, phenol resin, and an epoxy resin, a silane coupling agent, an organic chelate compound, etc. as such resin 
is mentioned, it is not limited to these. 

[0033] A sensitization layer is prepared on an under-coating layer. Although monolayer structure or a laminated structure is sufficient 
as a sensitization layer, it has the so-called laminated structure of the functional discrete type which has a charge generating layer and 
a charge transfer layer preferably. If required, a plasticizer and a leveling agent will be dissolved in a suitable solvent, and a charge 
transportation layer is formed the charge transportation matter, binder resin, and by applying this on a charge generating layer and 
drying. 

[0034] As charge transportation matter, electron-donative matter, such as a Polly N-vinylcarbazole and its derivative, Polly gamma- 
carbazolyl ethyl glutamate and its derivative, pyrene-formaldehyde condensate and its derivative, polyvinyl pyrene, polyvinyl 
phenanthrene, oxazole derivative, imidazole derivative, triphenylamine derivative, 9-(p-diethylaminostyryl) anthracene, 1, and 1-bis(4- 
dibenzyl aminophenyl) propane, a styryl anthracene, styryl pyrazoline, phenylhydrazones, and alpha-stilbene derivative, is mentioned. As 
binder resin of the charge transfer layer which dissolves thru/or distributes the aforementioned charge transportation matter 
Polystyrene, a styrene acrylonitrile copolymer, a styrene-butadiene copolymer, A styrene maleic anhydride copolymer, polyester, a 
polyvinyl chloride, A vinyl chloride vinyl acetate copolymer, polyvinyl acetate, a polyvinyl chloride, A polyvinylidene chloride, polyacrylate 
resin, phenoxy resin, a polycarbonate, Cellulose acetate resin, ethyl cellulose resin, a polyvinyl butyral, The therm oplasti city or 
thermosetting resin of a polyvinyl formal, polyvinyl toluene, Polly N-vinylcarbazole, acrylic resin, silicone resin, an epoxy resin, melamine 
resin, urethane resin, phenol resin, an alkyd resin, etc. is mentioned. These may be used independently, or it may mix and they may be 
used. As a solvent for forming a charge transportation layer, a tetrahydrofuran, dioxane, toluene, mono-chlorobenzene, 1 ,2- 
dichloroethane, a cyclohexanone, dichloromethane, 1,1,2-trichloroethane, 1,1,2,2-tetrachloroethane, and these mixed solvents are 
desirable. 

[0035] As for the thickness of a charge transportation layer, it is desirable that it is 10-35 micrometers. Moreover, a protective layer 
etc. may be prepared if needed in addition to the usual sensitization layer. The approach of applying is the most common to the 
stratification, and a dip coating method, a spray coating method, a blade coating method, a spinner coating method, a bead coating 
method, the curtain coating method, a * * * *** regulation mold coating method, etc. can be used as the method of application of coating 
liquid. 

[0036] As a non-subtlety particle added to the toner of this invention, a silica, an alumina, titanium oxide, barium titanate, titanic-acid 
magnesium, titanic-acid calcium, strontium titanate, an iron oxide, copper oxide, a zinc oxide, the tin oxide, silica sand, clay, a mica, cay 
welded pyroclasttc rock, the diatom earth, chromic oxide, cerium oxide, PENGARA, an antimony trioxide, magnesium oxide, a zirconium 
dioxide, sulfuric-acid PARIUMU, a barium carbonate, a calcium carbonate, silicon carbide, silicon nitride, etc. can be mentioned, for 
example. It is not limited especially although a silica, titanium oxide, and an alumina are desirable also especially in it. An addition can 
use 0.3 to 1.5 % of the weight from 0.05 preferably 2.0% of the weight to a toner, as what is preferably used for this invention — the 
product made from Japanese Aerosil, and MOX80 (mean particle diameter — ) about 30nm, and OX50 (mean particle diameter, about 
40nm) and TT600 (mean particle diameter — ) about 40nm, the Idemitsu Kosan make, IT-PB (mean particle diameter, about 40nm), and 
IT-PC (mean particle diameter — ) About 60nm, the Fuji Titanium Industry Co., Ltd. make, TAF1 10A (mean particle diameter, about 40- 
50nm), TAF510 (mean particle diameter, about 40-50nm), etc. can use it with sufficient convenience. These non-subtlety particles may 
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be used independently, or two or more sorts may be mixed and they may be used. 

[0037] As a hydrophobing processing agent, for example, dimethyl silicone oil, methylphenyl silicone oil, KURORU phenyl silicone oil, 
methyl hydrogen silicone oil, Alkyl denaturation silicone oil, fluorine denaturation silicone oil, polyether denaturation silicone oil, 
Alcoholic denaturation silicone oil, amino denaturation silicone oil, epoxy denaturation silicone oil, Epoxy polyether denaturation silicone 
oil, phenol denaturation silicone oil, Carboxyl denaturation silicone oil, mercapto denaturation silicone oil, Silicone oil, such as an acrylic, 
methacrylic denaturation silicone oil, and alpha methyl styrene denaturation silicone oil. Although a silane coupling agent, a sililation 
reagent, the silane coupling agent that has alkyl group fluoride, an organic titanate system coupling agent, the coupling agent of an 
aluminum system, etc. are mentioned as a desirable finishing agent, it is not limited especially. By processing these hydrophobing 
processing agent to said non-subtlety particle, the hydrophobic inorganic particle used for this invention is created, as the trade name 
of the silica particle by which hydrophobing processing was carried out — HDK H 2000 and HDK H 2000/4 and HDK H 2050 — there 
are EP, HVK21 (above Hoechst), and R972, R974, RX200, RY200, R202, R805, R812 (above Japanese Aerosil), TS530 and TS720 (above 
Cabot). Moreover, as a trade name of the concrete titania particle by which surface preparation was carried out, the crystalline thing 
and the crystalline thing of non-crystallinity of an anatase mold or a rutile mold can be used, and there are MT150AI, MT150AFM 
(above TAYCA), STT-30A (Titan Kogyo), STT-30 A-FS (Titan Kogyo), etc. as T-805 (Japanese Aerosil) or a rutile mold. 
[0038] 1 0Onm or less of mean particle diameter of the primary particle of the hydrophobic inorganic particle used for this invention is 
70nm or less preferably. If larger than this range, the surface area of a non-subtlety particle will decrease and it will be hard to 
demonstrate that effectiveness. Moreover, mean particle diameter here is particle diameter of a number average. Since it is difficult, as 
for the particle diameter of the non-subtlety particle used for this invention being measurable, however dissociating secondary 
condensation of the particle after silicone oil processing by the coal tar N4 by DLS-700 and the coal tar electronics company of the 
particle-size-distribution measuring device using dynamic light scattering made from Otsuka Electron, for example, a product, asking 
for direct particle size is more desirable than the photograph acquired by the scanning electron microscope or the transmission 
electron microscope. In this case, at least 100 or more non-subtlety particles are observed, and the average of that major axis is 
calculated. 

[0039] About a process or an ingredient, all well-known things are possible for the developer used for this invention. The toner for 
electrophotography used for this invention consists of binding resin and a coloring agent at least, and is preferably characterized by the 
external additive being mixed by this toner in the toner for electrophotography with a volume mean particle diameter of 10 micrometers 
or less. As binder resin for toners used for this invention, a well-known thing can be used widely conventionally. For example, vinyl 
resin, polyester resin, or polyol resin is used preferably. As vinyl resin, styrene, such as polystyrene, Pori p-chloro styrene, and 
polyvinyl toluene, and the polymer; styrene-p-chloro styrene copolymer of the substitution product, A styrene-propylene copolymer, a 
styrene-vinyltoluene copolymer, A styrene-vinyl naphthalene copolymer, a styrene-methyl-acrylate copolymer, A styrene-ethyl- 
acrylate copolymer, a styrene-butyl acrylate copolymer, A styrene-acrylic-acid octyl copolymer, a styrene-methyl-methacrylate 
copolymer, A styrene-ethyl methacrylate copolymer, a styrene-methacrylic-acid butyl copolymer, A styrene-alpha-Krol methyl- 
methacrylate copolymer, a styrene acrylonitrile copolymer, A styrene-vinyl methyl ketone copolymer, a styrene-butadiene copolymer, A 
styrene-isoprene copolymer, a styrene-acrylonitrile-indene copolymer, Styrene system copolymers, such as a styrene-maleic-acid 
copolymer and a styrene-maleate copolymer; there are polymethylmethacrylate, poly butyl methacrylate, a polyvinyl chloride, polyvinyl 
acetate, etc. 

[0040] It may consist of a dibasic-acid salt as indicated to be divalent alcohol as shown in the following A groups as polyester resin to 
B group, and the alcohol or the carboxylic acid of 8 or more **s as further shown in C group may be added as the third component. A 
group : Ethylene glycol, triethylene glycol, 1 , 2-propylene glycol, 1 , 3-propylene glycol, 1 ,4-butanediol, neopentyl glycol, 1 , 4-butene diol, 
1 , a 4-bis(hydroxymethyl) cyclohexane, Bisphenol A, hydrogenation bisphenol A, polyoxyethylene-ized bisphenol A, Polyoxypropylene (2 
2) -2, a 2 -bis(4-hydroxyphenyl) propane, Polyoxypropylene (3 3) -2, a 2-bis(4-hydroxyphenyl) propane, A polyoxyethylene (2 0) -2, a 
2-bis(4-hydroxyphenyl) propane, polyoxypropylene (2 0) -2, a 2'-bis(4-hydroxyphenyl) propane, etc. B group: Ester of a maleic acid, 
boletic acid, a mesa KONIN acid, a citraconic acid, an itaconic acid, glutaconic acid, a FUTARU acid, isophthalic acid, terephthalic acid, 
cyclohexane dicarboxylic acid, a succinic acid, an adipic acid, sebacic acid, a malonic acid, the Reno Laing acids, these acid anhydrides, 
or lower alcohol etc. C group: The carboxylic acid more than trivalent [ of the alcohol more than trivalent / of a glycerol, trimethylol 
propane, pentaerythritol, etc. /, trimellitic acid, pyromellitic acid, etc. ] etc. 

[0041] There is a thing which comes to react as polyol resin in an epoxy resin, the alkylene oxide addition product of dihydric phenol or 
the glycidyl ether and epoxy group, and the compound which has active hydrogen which reacts in [ one ] a molecule, and an epoxy 
resin and the compound which has active hydrogen which reacts in [ two or more ] a molecule. 

[0042] In addition, the following resin can also be mixed and used if needed, alicycle group hydrocarbon resin, aromatic series system 
petroleum resin, chlorinated paraffin, paraffin wax, etc. are mentioned, and, as for an epoxy resin, polyamide resin, epoxy polyol resin, 
urethane resin, phenol resin, butyral resin, polyvinyl butyral resin, polyacrylic resin, rosin, denaturation rosin, terpene resin, and 
********, these are independent — or it can be mixed and used. 

[0043] Moreover, as a coloring agent of the coloring resin particle in the toner for electrophotography of this invention, a coloring agent 
well-known as an object for toners can be used. As an example of a yellow coloring agent, it is C.I.Pigment. Yellow 1 (Symuler Fast 
Yellow GH, Dainippon Ink make), C. I.Pigment Yellow 3 (Symuler Fast Yellow 10GH, Dainippon Ink make), C. — I.Pigment Yellow12 
(Symuler Fast Yellow GF and the Dainippon Ink make — ) Yellow 1 52, the Arimoto chemistry company make, the pigment yellow GRT, 
San-yo coloring matter company make, SUMIKA print yellow ST-O, the Sumitomo Chemical Co., Ltd. make, benzidine yellow 1316, the 
Noma chemistry company make, Made in [ Toyo Ink ] the Seika fast yellow 2300, great Nissei-ized company make, and RIO Nor Rui 
Heroux GRT, C. I.Pigment Yellow 13 (Symuler Fast Yellow GRF, Dainippon Ink make), C. I.Pigment Yellow 14 (Symuler Fast Yellow 5GR, 
Dainippon Ink make), C. I.Pigment Yellow 17 (made in [ Toyo Ink ] Symuler Fast Yellow 8GR, the Dainippon Ink make, and RIO Nor Rui 
Heroux FGNT) etc. is mentioned. 

[0044] As an example of a Magenta coloring agent, it is C.I.Pigment. Red 5 (Symuler Fast Carmine FB, Dainippon Ink make), C. I.Pigment 
Red 18 (Sanyo Toluidine Maroon Medium, San-yo coloring matter company make), C. I.Pigment Red, 21 (Sanyo Fast Red GR, San-yo 
coloring matter company make), C. I.Pigment Red 22 (Symuler Fast Brill ScarietBG, Dainippon Ink make), C. I.Pigment Red 57 (Symuler 
Brill Carmine LB, Dainippon Ink make), C. I.Pigment Red81 (Symulex Rhodamine Y Toner F, Dainippon Ink make), C. I.Pigment Red 112 
(Symuler Fast Red FGR, Dainippon Ink make), C. LPigmentRed 114 (Symuler Fast CarmineBS, Dainippon Ink make), C. I.Pigment Red 
122 (Fastogen Super Magenta RE02, Dainippon Ink make) etc. is mentioned. 
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[0045] as the example of a cyanogen coloring agent — C.I.Pigment 15 (Fastogen Blue GS and the Dainippon Ink make — ) Blue 
ChromofineSR, great NisseHzed company make, C.I.Pigment Blue 16 (Sumitone Cyanine Blue LG, Sumitomo Chemical Co., Ltd. make), 
C. — LPigment 15:3 (Cyanine Blue GGK and the product made from Japanese BIGUMENTO — ) Blue The RIONORU blue FG7351, the 
Toyo Ink make. C.I.Pigment Green 7 (Phthalogcyanine Green Tokyo Printing Ink Mfg. Co., Ltd. make), C. LPigment Green 36 
(CyanineGreen ZYL, Toyo Ink make) etc. is mentioned. 

[0046] As an example of a black coloring agent, carbon black, spirit black, ANIWAN black (C. LPigment Black 1), etc. are mentioned. As 
an amount of a coloring agent, 0.1 - 15 weight section is desirable to the binding resin 100 weight section, and 0.15-9 weight section 
is especially desirable. 

[0047] The developer of this invention may contain an electrification control agent if needed. All things well-known as an electrification 
control agent can use it, for example, they are the simple substance of the simple substance of the Nigrosine system color, 
triphenyl methane dye, a chromium content metal complex color, a molybdic-acid chelate pigment, a rhodamine system color, an alkoxy 
** amine, quarternary ammonium salt (fluorine denaturation quarternary ammonium salt is included), alkylamide, and phosphorus or a 
compound, and a tungsten or a compound, a fluorine system activator, a salicylic-acid metal salt, the metal salt of salicylic acid 
derivatives, etc. Specifically, it is E-82 of BONTORON 03 of the Nigrosine system color, BONTORON P-51 of quarternary ammonium 
salt, BONTORON S-34 of metal-containing azo dye, and an oxy-naphthoic-acid system metal complex, E-84 of a salicylic-acid system 
metal complex, and E-89 (above) of a phenol system condensate. TP-302 of the ORIENT chemical-industry company make and a 
quarternary-ammonium-salt molybdenum complex, TP-41 5 (above) The Hodogaya Chemical Co., Ltd. make, copy charge PSY of 
quarternary ammonium salt VP2038, copy blue PR of a triphenylmethane color derivative, Copy charge VP434 (above) of quarternary 
ammonium salt NEG VP2036, copy charge NX The compound of the macromolecule system which has functional groups, such as the 
Hoechst A.G. make, LRA-901, LR-147 (Japan Cariit Co., Ltd. make) that are a boron complex, a copper phthalocyanine, perylene, 
Quinacridone, azo pigment, other sulfonic groups, a carboxyl group, and quarternary ammonium salt, is mentioned. 
[0048] Although the amount of the electric charge control agent used is not determined by the toner manufacture approach including 
the class of binder resin, the existence of the additive used if needed, and the distributed approach and it is not uniquely limited in this 
invention, it is preferably used in the range of 0.1 - 10 weight section to the binder resin 100 weight section. Preferably, the range of 2 
- 5 weight section is good. In exceeding 10 weight sections, the electrification nature of a toner is too large, and the effectiveness of 
the main electrification control agent is made to decline, an electrostatic suction force with a developing roller increases, and it causes 
the fluid fall of a developer, and the fall of image concentration. 

[0049] The toner used for this invention makes a magnetic material contain further, and can be used also as a magnetic toner. The 
alloy of a metal like the aluminum of ferrous oxide, such as magnetite, hematite, and a ferrite, iron, cobalt, a metal like nickel, or these 
metals, cobalt, copper, lead, magnesium, tin, zinc, antimony, beryllium, a bismuth, cadmium, calcium, manganese, a selenium, titanium, a 
tungsten, and vanadium as a magnetic material contained in the magnetic toner of this invention, its mixture, etc. are mentioned, as the 
amount which these ferromagnetics have that desirable whose mean particle diameter is about 0.1-2 micrometers, and is made to 
contain in a toner — the resinous principle 1 00 weight section — receiving — the about 20 to 200 weight section — it is the 40 - 1 50 
weight section to the resinous principle 100 weight section especially preferably. 

[0050] In order to give a mold-release characteristic, as for the toner used for this invention, it is desirable to make a wax contain in 
the developer manufactured. The melting point is 40-120 degrees C, and, as for said wax, it is especially desirable that it is a 50-1 10- 
degree C thing. In addition fixable [ in low temperature ] may be insufficient, and offset-proof nature and endurance may fall on the 
other hand when too little [ the melting point ] when the melting point of a wax is excessive, it can ask for the melting point of a wax 
with a differential scanning calorimetry (DSC). That is, let a fixed programming rate, for example, (10 degrees C / min), the fusion peak 
value when ****(ing), be the melting point for a several mg sample. 

[0051] As a wax which can be used for this invention, solid paraffin wax, micro wax, a rice wax, a fatty-acid amide system wax, a fatty- 
acid system wax, fat mono-ketones, a fatty-acid metal salt system wax, a fatty-acid-ester system wax, a partial saponification fatty- 
acid-ester system wax, a silicone varnish, higher alcohol, carnauba wax, etc. can be mentioned, for example. Moreover, potyolefines, 
such as low molecular weight polyethylene and polypropylene, etc. can be used. The polyolefine whose softening temperature by the 
ring and ball method is 70-150 degrees C is desirable especially, and the polyolefine whose softening temperature concerned is 120- 
150 degrees C further is desirable. 

[0052] It can do [ mentioning the polymer particle manufactured, for example according to soap free emulsion polymerizations, such as 
a fatty-acids metal salt, for example, a polymethylmethacrylate particle, such as zinc stearate, calcium stearate, and stearin acid, and a 
polystyrene particle, etc. as a cleaning disposition top agent for removing the developer after the imprint which remains in a photo 
conductor or a primary transfer medium, or ]. A polymer particle has comparatively narrow particle size distribution, and its volume 
mean particle diameter is [ a 0.01 to 1 -micrometer thing ] desirable. 

[0053] The toner particle used in this invention can mainly be built by the grinding method or the polymerization method. The approach 
of using for manufacture of the toner of this invention can apply the manufacture approach of a toner of having the process which 
mixes mechanically the developer component which contains binder resin, the main electrification control agent, and a pigment at least, 
the process which carries out melting kneading, the process to pulverize, and the process to classify. Moreover, in the process mixed 
mechanically or the process which carries out melting kneading, the manufacture approach which returns and reuses powder other than 
the particle used as the product obtained at the process pulverized or classified is also included. Powder other than the particle used 
as the product said here (by-product) means the particles and coarse grain other than the component used as the product of a desired 
particle size generated at the particles and coarse grain other than the component used as the product of the particle size of the 
request obtained at a grinding process, or the classification process performed succeedingly after the process which carries out 
melting kneading. It is desirable to mix [ by the mixed process or the process which carries out melting kneading ] such a by-product 
by the weight ratio of a raw material 50 as opposed to a by-product 50 from the other raw materials 99 of opposite Perilla frutescens 
(L) Britton var. crispa (Thunb.) Decne. to a by-product 1 as preferably as a raw material. 

[0054] There is especially no limit that what is necessary is just to perform the mixed process which mixes mechanically the developer 
component which contains binder resin, the main electrification control agent and a pigment, and a by-product at least on condition 
that usual using the usual mixer by the feather to rotate etc. If the above mixed process is completed, subsequently to a kneading 
machine mixture will be prepared and melting kneading will be carried out. As a melting kneading machine, one shaft, a biaxial 
continuation kneading machine, and the batch type kneading machine by the roll mill can be used. For example, a KTK mold [ by Kobe 
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Steel, Ltd. ] biaxial extruder, the TEM die pressing appearance machine by Toshiba Machine Co., Ltd., the Casey Kay biaxial extruder, a 
PCM mold [ by the Ikegai place company ] biaxial extruder, the Bus ko kneader, etc. are used suitably. It is important for this melting 
kneading to carry out on proper conditions which do not invite cutting of the chain of binder resin, concrete — melting kneading 
temperature — the softening temperature of binder resin — reference — it should carry out — softening temperature — low — if too 
tepid — cutting — intense — quantity — if too tepid, distribution will not progress. 

[0055] If the above melting kneading process is completed, subsequently a kneading object will be ground. In this grinding process, it is 
desirable to carry out coarse grinding first and to pulverize subsequently. Under the present circumstances, it makes collide with a 
collision plate in a jet stream and grinds, or the method ground about a gap with narrow rotor and stator which rotate mechanically is 
used preferably. After this grinding process is completed, it classifies and has a grinding object in an air current with a centrifugal force 
etc., and the developer it is 5-20 micrometers, whose predetermined particle size, for example, mean particle diameter, is 
manufactured. 

[0056] Moreover, in case a developer is prepared, in order to raise the fluidity and shelf life of a developer, development nature, and 
imprint nature, addition mixing of the non-subtlety particles, such as hydrophobic silica impalpable powder mentioned to the developer 
manufactured as mentioned above further previously, may be carried out As for mixing of an external additive, it is desirable that a 
jacket etc. is equipped although the mixer of general fine particles is used, and internal temperature can be adjusted. What is necessary 
is just to add the external additive gradually while changing the hysteresis of the load given to an external additive and being alike. Of 
course, the rotational frequency of a mixer, a rolling rate, time amount, temperature, etc. may be changed. A load comparatively weak 
next may be given for a first strong load, and the reverse is sufficient. As an example of the mixed facility which can be used, a V 
shaped rotary mixer, a locking mixer, a rhe DIGE mixer, a NAUTA mixer, a Henschel mixer, etc. are mentioned. 
[0057] When using for a two-component system developer the toner used for this invention, the content ratio of the carrier in a 
developer and a toner has [ that what is necessary is to mix with a magnetic carrier and just to use ] a toner 1-10 desirable weight 
sections to the carrier 1 00 weight section. As a magnetic carrier, a well-known thing can be used from the former, such as iron powder 
with a particle diameter of about 20-200 micrometers, ferrite powder, magnetite powder, and a magnetic resin carrier. Moreover, as 
covering material, an amino resin, for example, formaldehyde resin, melamine resin, benzoguanamine resin, a urea resin, polyamide resin, 
an epoxy resin, etc. are raised. Moreover, polyvinyl and Pori vinylidene resin, for example, acrylic resin, polymethylmethacrylate resin, 
Polyacrylonitrile resin, polyvinyl acetate resin, polyvinyl alcohol resin, Polystyrene system resin, such as polyvinyl butyral resin, 
polystyrene resin, and styrene acrylic copolymerization resin, Polyester system resin, such as hatogenation define resin, such as a 
polyvinyl chloride, polyethylene terephthalate resin, and polybutyrene terephthalate resin. Polycarbonate system resin, polyethylene 
resin, polyvinyl fluoride resin, Polyvinylidene fluoride resin, poly trifluoro ethylene resin, poly hexafluoropropylene resin, Fluoro 
terpolymers, such as a terpolymer of the copolymer of fluoridation vinylidene and an acrylic monomer, the copolymer of fluoridation 
vinylidene and vinyl fluoride, and a tetrafluoroethylene, fluoridation vinylidene and a non-fluoridation monomer, silicone resin, etc. can 
be used. Moreover, electric conduction powder etc. may be made to contain in covering resin if needed. As electric conduction powder, 
a metal powder, carbon black, titanium oxide, tin oxide, a zinc oxide, etc. can be used. Such electric conduction powder has a desirable 
thing with a mean particle diameter of 1 micrometer or less. If mean particle diameter becomes larger than 1 micrometer, control of 
electric resistance will become difficult. The toner of this invention can be used also as the magnetic toner or nonmagnetic toner of 1 
component system which does not use a carrier. 

[0058] Although the load of a cleaning blade is conventionally made to a low load and adhesion of paper powder etc. does not take 
place by the system of this invention, either, this becomes very advantageous to the wear fall of a photo conductor layer. Moreover, 
although the configuration material of the cleaning brush concerning this invention can use the thing of arbitration, it is hydrophobicity 
and it is desirable to use a fiber formation nature macromolecule polymer with a high dielectric constant. As such a giant-molecule 
polymer, for example Rayon, nylon, a polycarbonate, Polyester, methacrylic resin, acrylic resin, a polyvinyl chloride, A polyvinylidene 
chloride, polypropylene, polystyrene, polyvinyl acetate, A styrene-butadiene copolymer, a vinylidene-chloride-acrylonitrile copolymer, A 
vinyl chloride vinyl acetate copolymer, a vinyl chloride-vinyl acetate-maleic-anhydride copolymer, Although silicone resin, a silicone 
alkyd resin, phenol formaldehyde resin, a styrene-alkyd resin, a polyvinyl acetal (for example, polyvinyl butyral), etc. are mentioned, it is 
not limited to these, these resin is independent — it is — it can use as two or more sorts of mixture. They are rayon, nylon, polyester, 
an acrylic, and polypropylene especially preferably. 

[0059] Although it is desirable that it is the configuration prepared so that it might have the free end on supporter material as for the 
elastic body rubber blade used by this invention, it is not limited to this. As for the free end of an elastic body rubber blade, it is 
desirable to carry out a pressure welding to the hand of cut and the opposite side (counter) of a photo conductor drum. The rubber 
degree of hardness of an elastic body rubber blade is JIS. A 30 to 70%, Young's modulus is 30 - 60 kgf/cm2, and the thing of 15 or less 
g/cm is [ thickness / 1.5-3.0mm and free length / the thrust to 7-1 2mm and a photo conductor ] desirable [ 60-70 degrees and impact 
resilience ]. 

[0060] All well-known processes with which conditions are filled, such as an old electrophotography process, can be used for the image 
formation process used for this invention. Moreover, the color picture formation process not only using the process by toner 
monochrome but two or more color toner of two or more colors is sufficient. The process that the color toner corresponding to the 
image writing and it by electrification and laser light exposure is developed in the signal for every decomposition color the color of was 
separated at the time of image reading is repeated, and 4 color toner image of yellow, a Magenta, cyanogen, and a black toner is formed 
on a photo conductor, bundles up, and may be imprinted by the recording paper. Moreover, the formation approach of a toner image 
may differ also from the imprint approach to record material. 

[0061] furthermore — again — others [ above ] — image memories, such as ROM and a floppy (trademark) disk, can be made to be 
able to memorize image information beforehand, the information in an image memory can be taken out if needed, and it can be made to 
output to the image formation section Therefore, not only a thing with the image reading section but the equipment which memory is 
made to memorize the information from a computer etc. and is made to output to the image formation section is contained in the image 
formation equipment of this invention. An LED printer and LBP (laser beam printer) are one of these most general things. 
[0062] 

[Example] Although an example and the example of a comparison are given and this invention is explained concretely hereafter, this 
invention is not limited only to these examples, moreover, following ****** — the section and % are weight criteria as long as there is 
no notice especially. The evaluation result was shown in Table 1. 
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[00*63] It carried out immersion coating to aluminum drum lifting of example 1 <production of photo conductor> 80mmphi, having used 
alcoholic fusibility nylon (polyamide resin: a trade name, CM8000 Toray Industries. Inc. make) as about 0.2-micrometer undercoating 
layer, on it, immersion coating of the following charge generating layer coating liquid was carried out, stoving was carried out for 1 0 
minutes at 1 10 degrees C, and about 0.2-micrometer charge generating layer was formed. 

[Coating liquid for charge generating layers] Into the phi 15cm glass pot, 12 sections of the 2 section cyclohexanone solution 300 
section and Y mold titanylphthalocyanine of the philcm sintering zirconium dioxide ball (YTZ ball) of the amount of volume 1/2 and a 
polyvinyl butyral (trade name XYHL) were supplied, and they carried out milling for 72 hours. The additional injection was carried out, 
milling of the methyl ethyl ketone of the further 500 sections was carried out for further 24 hours, and it considered as charge 
generating layer coating. 

[Charge transfer layer coating liquid] next So that it may be shown by the charge transfer matter (D) and the following structure 
expression (3) which are shown with the following structure expression (2) and may become D / R = concentration about the binder 
resin (R) which is viscosity average molecular weight 50,000 [ 5/10 and 15% (solvent methylene chloride solution) of solid content 
concentration ] the coating liquid for charge transfer layers (solvent methylene chloride solution) which added silicone oil (KF-50, 
Shin-etsu silicone company make) 0.1% (ratio for R) after adjusting — a charge generating layer top — immersion coating — and 
stoving was carried out, about 22-micrometer charge transfer layer was formed, and the electrophotography photo conductor was 
created. 



[0064] 
[Formula 2] 




[Formula 3] 




Next, the above-mentioned electrophotography photo conductor was carried in the copying machine of the following specification by 
the usual Carlsson process, the copy test of 100,000 sheets was performed, and the sensitization layer membrane thickness before and 
behind image evaluation and a copy test was measured by the eddy current type thickness gage. 
[0065] (Copying machine specification) 

a cleaning blade — quality-of-the-material: — polyurethane system resin impact resilience: — 50% degree-of-hardness: — 70-degree 
contact angle: — 20-degree cleaning brush — quality-of-the-material: — acrylic resin copy-speed: — by 40-sheet/again After 
equipping with the electrophotography photo conductor before a copy test the reconstruction machine which removed the 
electrification machine, the development counter, the imprint machine, and the cleaning brush from the copying machine of the above- 
mentioned specification, and attached the torque meter, the thin layer of a developer is prepared and exposed on an 
electrophotography photo conductor. It asked for the skin friction coefficient from the torque which only the cleaning blade was made 
to contact without ****, was made to rotate an electrophotography photo conductor, and was detected. 
[0066] <Production of a developer> [the mother agent coloring particle for toners] 

Polyester resin A 80 section styrene-methyl acrylate copolymer 20 section carnauba wax 5 section carbon black 8 section metal- 
containing monoazo color After carrying out **** mixing of the mixture of the 3 section aforementioned presentation enough in a 
Henschel mixer, heating fusion was carried out for about 30 minutes at the temperature of 130-140 degrees C by the roll mill, grinding 
classification of the kneading object obtained after cooling to the room temperature was carried out with the jet mill, and the toner 
parent of particle size with a volume mean particle diameter of 8.0 micrometers was obtained. 

[0067] [Mixing with an external additive] The hydrophobic silica R972 (mean-particle-diameter [ of a primary particle / of 16nm ], 
Japanese Aerosil) 1.0 weight section by which JIKURURO dimethylsilane processing was carried out with the obtained parent 100 
weight section was mixed with the Henschel mixer, and the toner for electrophotography was obtained by removing an aggregate by 
passing the screen of 50 micrometers of openings. 
[Production of a carrier and a developer] 

Silicone resin solution The 100 sections Carbon black The four sections Toluene The formula of these was distributed by the 
homomixer the 100 sections for 30 minutes, and enveloping layer formation liquid was prepared. The fluid bed mold coater was used for 
the front face of the ferrite 1000 section with a volume mean particle diameter of 50 micrometers for this, the enveloping layer was 
formed, and the carrier was produced. Using the turbular mixer of the form which a container rolls and is stirred, homogeneity mixing is 
carried out, the toner 5 section and the carrier 100 section which were produced as mentioned above were electrified, and the two 
component developer was obtained. 

[0068] Sample creation and evaluation were performed like the example 1 except having changed the addition of example 2 silicone oil 
to 2%. 

[0069] Sample creation and evaluation were performed like the example 1 except having changed the addition of example 3 silicone oil 
to 0.05%. 

[0070] Sample creation and evaluation were performed like the example 1 except having changed the addition of example 4 silicone oil 
to 5%. 

[0071] Sample creation and evaluation were performed like the example 1 except having added the example 5 fluorochemical surfactant 
(DIFENSA MCF 300, Dainippon Ink make) 0.1% (ratio for R). 

[0072] Sample creation and evaluation were performed like the example 1 except having changed the addition of example 6 
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fluorochemical surfactant to 1%. 

[0073] Sample creation and evaluation were performed like the example 1 except having changed the addition of example 7 
fluorochemical surfactant to 0.05%. 

[0074] Sample creation and evaluation were performed like the example 1 except having changed the addition of example 8 
fluorochemical surfactant to 2%. 

[0075] It evaluated like the example 1 except changing the thickness of the charge transfer layer (CTL) of a photo conductor into 1 1 
micrometers in example 9 example 1 . 

[0076] The volume mean particle diameter of a toner, the primary particle size of a hydrophobic inorganic particle, and an addition were 
adjusted by condition within the limits of claim 1 so that the coverage by the hydrophobic inorganic particle of a toner might become 
33% in example 10 example 1. 

[0077] The volume mean particle diameter of a toner, the primary particle size of a hydrophobic inorganic particle, and an addition were 
adjusted by condition within the limits of claim 1 so that the coverage by the hydrophobic inorganic particle of a toner might become 
140% in example 11 example 1. 

[0078] It evaluated like the example 1 except mixing the hydrophobic silica R972 (mean-particle-diameter [ of a primary particle / of 
16nm ], Japanese Aerosil) 0.5 weight section, and the titanium-dioxide MT-150AFM(mean-particle-diameter [ of a primary particle / of 
1 5nm 1 TAYCA) 0.6 weight section to the coloring particle 1 00 weight section in example 1 2 example 1 . 

[0079] The hydrophobic silica H2000 (mean-particle-diameter [ of a primary particle / of lOnm ], Clariant Japan) 0.2 weight section 
and the hydrophobic silicone oil processing silica RY50(mean-particle-diameter [ of a primary particle / of 40nm ], Japanese Aerosil) 1 
weight section (it evaluated like the example 1 except mixing the titanium-dioxide MT-150AFM(mean-particle-diameter [ of a primary 
particle / of 15nm ], TAYCA) 0.3 weight section.) which were processed by hexamethyenedisilazane to the coloring particle 100 weight 
section in example 13 example 1, 

[0080] It evaluated like the example 1 except having changed the contact approach of an India rubber blade in the direction of a trail 
from the counter to the hand of cut of a photo conductor in example 1 4 example 1 . 

[0081] The silica a by which carried out mixed processing of what diluted colloidal silica impalpable powder AEROSIL TT600 (product 
[ made from Japanese Aerosil ] first [ an average of] particle diameter 0.04 micrometers) 100g and dimethyl silicone oil [KF-96,100cs 
(Shin-etsu chemistry company make)]35g with the solvent as example 1 5 external additive with the Henschel mixer (made in Mitsui 
Miike), and heat-treated at 260 degrees C after desiccation, and surface treatment was carried out by 35% of the weight of dimethyl 
silicone oil was obtained. Titania CR-EL(Ishihara Sangyo [ Kaisha, Ltd. ] make first [ an average of ] particle diameter 0.3 micrometers) 
100g rinsed to the mixed solvent of the methanol-water (95:5) which dissolved methyl trimetoxysilane 40g was added, and ultrasonic 
distribution was carried out. Subsequently, after evaporating the methanol in dispersion liquid etc. and drying by the evaporator, the 
titania a by which heat-treated with the drier set as 1 20 degrees C, ground with the mortar, and surface preparation was carried out by 
40% of the weight of methyl trimetoxysilane was obtained. Sample creation and evaluation were performed like the example 5 except 
having used the above-mentioned silica a and Titania a. 

[0082] Sample creation and evaluation were performed like the example 5 except having used H2000 (Clariant first [ an average of ] 
particle diameter of 0.01 micrometers) as a silica, and having used T-805 (Japanese Aerosil first [ an average of ] particle diameter of 
0.02 micrometers) as a titania in example 1 6 example 5. 

[0083] Sample creation and evaluation were performed like the example 1 1 except having changed the screen at the time of additive 
mixing into the object of 26 micrometers of openings in example 1 7 example 1 6. 

[0084] It evaluated by creating the sample which removed the additive which performed pneumatic elutriation again and has separated 
after additive mixing in example 1 8 example 1 6. 

[0085] In example of comparison 1 example 1 , the addition of a hydrophobic inorganic particle was evaluated like the example 1 to the 
coloring particle 100 weight section except carrying out 0.03 weight section mixing. 

[0086] In example of comparison 2 example 1 , the addition of a hydrophobic inorganic particle was evaluated like the example 1 to the 
coloring particle 100 weight section except carrying out 2.5 weight sections mixing. 

[0087] In example of comparison 3 example 1 , it evaluated like the example 1 except setting mean particle diameter of the primary 
particle of a hydrophobic inorganic particle to 1 20nm. 

[0088] In example of comparison 4 example 1 , it evaluated like the example 1 except setting volume mean particle diameter of a toner 
to 1 2 micrometers. 

[0089] Sample creation evaluation was performed like the example 1 except having changed the addition of example of comparison 5 
silicone oil to 0.01%. 

[0090] Although it was going to create the sample like the example 1 except having changed the addition of example of comparison 6 
silicone oil to 10%, since coating liquid became cloudy, a sample was not able to be created. 

[0091] Sample creation evaluation was performed like the example 1 except having added the fluorine surfactant without addition of 
example of comparison 7 silicone oil 0.1%. 

[0092] Although it was going to create the sample like the example 1 except having changed the addition of an example of comparison 
8 fluorine surfactant to 5%, since coating liquid became cloudy, a sample was not able to be created. 

[0093] Sample creation evaluation was performed like the example 1 except having changed the addition of example of comparison 9 
silicone oil to 0.01%. 

[0094] Although it was going to create the sample like the example 1 except having changed the addition of example of comparison 1 0 
silicone oil to 10%, since coating liquid became cloudy, a sample was not able to be created. 

[0095] Sample creation evaluation was performed like the example 1 except having added the fluorine surfactant without addition of 
example of comparison 11 silicone oil 0.1%. 

[0096] Although it was going to create the sample like the example 1 except having changed the addition of an example of comparison 
12 fluorine surfactant to 5%, since coating liquid became cloudy, a sample was not able to be created. 

[0097] Sample creation and evaluation were performed like the example 1 1 except setting the mixing time of an additive as for 30 
seconds in example of comparison 13 example 16. 
[0098] <Image formation equipment> (evaluation) 

It evaluated by carrying the developer, toner, and photo conductor which were produced as mentioned above in the copying machine 
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imagio6550 by Ricoh Co., Ltd. An evaluator is a reversal development method with same polarity of the electrostatic latent image on a 
photo conductor and polarity of a nonmagnetic 1 component developer. Image quality was evaluated after any item carried out the 
1 00,000-sheet running output of the image chart of image area 6%. 

1) The thickness of the photo conductor drum of Ushiro who did the 100,000 wear nature running output was measured, and wear 
thickness was computed from the difference with the first stage. 

O : it carried out to 0.5 micrometers or less, O:0.5-4.0micrometer, and more than x:4micrometer. 

The image sample of Ushiro who did the 100,000 image evaluation running output was seen, the vividness of the existence of the image 

defect by photo conductor degradation of ground fogging, the white stripe in a halftone image and a black stripe, shade nonuniformity, 

etc. and image concentration, thin line repeatability, and an image etc. was investigated, and they were judged synthetically. 

O : — an especially excellent thing O: excellent — **: — x: which is inferior for a while — what extremely inferior — ** — it carried 

out 

3) Viewing estimated the condition of filming from the surface observation of Ushiro's photo conductor which carried out the 1 0000 
more sheet running output by the filming high-humidity/temperature environment (30 degrees C, 80%RH). 
O : it considered as fitness, Orfitness, and those with xrdiscoloration (frequent occurrence) extremely. 
An evaluation result is shown in Tables 1 and 2. 



[0099] 
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[Table 2] 
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[0101] 

[Effect of the Invention] According to this invention, filming of a toner etc. is not caused to a photo conductor side, but even if it 
carries out cleaning removal, there is very little wear of a photo conductor side, a blemish cannot be attached easily, and the high 
definition image formation approach of not damaging a photo conductor and the toner for it, and a photo conductor can be offered. 



[Translation done.] 
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R». R,. R 3 . R«. R s . Rs. Rz^O'Ra^ 

[0024] «nniciii,^hS7 94BRninsi£M& 

IRASC^ifflfMRCcW-rS^Jt 1 000*^ 1 0000 
(H*ttJlt> . f-7P> (Mm , ^ -f 7 x 
JW»^>y-«IBCC»UrO. 0 5-211%, «P£ 

30 u<«o. i-iss%*«ac>o j*<o#-mmtcms 
-«mwc»lto. o 5ii%*it*^iaigi($ 

4JBBI^O«ar«»Jl©JBI»* 10-35 umCCT-SC 
[002 5] *«M(cfflc»4 h ^-©^ttJ)l«aWft^ 

cc<fc*tta*4 3 o%-i 5 o%i-rsci^ 

f (%) =£ (V"3/2^x (D • or) / (d • p 
s) XCX100) 
50 (SC*. K*t4«l8ia^<DtftS*d, h^-(D3&S4 



7 

TO JUtS*C& £ fcC W^tt*MfW/ h * - 
[0 02 6] *^CCffiC^^*14^«^S^. 4>fr 

rx^D*tt^j 9©ia«^©*l>«cc\ ]Kmt«iiJiK 20 

[0 02 7 ] J^OBMHRtt^tJ:* 4>ft < <h 6&3fc 

#±*c3i& ? tut b ir -m*xamicim&. wmtw 

[0 02 8] *«K<0IBSS©J8aK:oi^r»2'i- 

iKm<omwssm»tLx\t. #s*gi/i#i o io q 
so^, mm. mi4>w** mtT>** 
bo, mu<D^x&^mmmmn&*~#>* so 
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3ttfcfc©i£teT;i/s ^a, t;u^^a^, 
wne^D. i. , i. i. . mtiu 3i£&£^© 

[002 9] SffrA£M& ut«. wecBuesnac 

>f^^ (CI) 21180], ->-T-f fc"^> Y 
Is? K4 1 (C I 21200), t/-T-fTf * FU 
v K 5 2 (CI 45100), ->-T-Y-<— 
v K 3 (CI 45 2 1 0), 3 #'J7^J># 

9 5 0 3 3 #&«CC! BtS) , X^^>#fS*?nr&7 
l/*f* (#^BS5 3- 1 3822 9-5f<&$&fc:lE8) , h 
y:7*x^T5>#te£WT*Ty»*4 (#SBS5 3- 
1 3 2 5 4 , ^-<>^*7*>#« 

*Wr*TvnHf* («H)|IS5 4-2 1 72 

54- 1 2 74 2^&$SKf£iS) , ^;l/^U^>#tS^r 

»r*r vnaf* (#g3BS5 4-2283 4-^^tcia 

4-1773 3#4i*«:Ett) , ^x^»;;u**^r 

!/-^»*W"r*T!/M» (#pgBS5 4-2 1 29^ 
VH*4 (#^BS5 4 - 1 7 7 3 4^«(CEflt) , 

/i!/-ibWM«rrs h vrvmn inmms 7-19 

5 7 6 7-^^f6, P157-19576 8^<&$gCCfa|g) 
^f, ?e>«:, ^7>ffc , ^>h^-16 (CI 7 
4 100)f(07^P^>fm ^-7-f^^F 
^7^>5 (CI 7 34 1 0), U-TA^v 
(C I 7 3 0 3 0) m<DJ>ls^$Mft. T)l>^Xtr- 

vbR (^-fx^ttK) ^cd-<»; u>^a»«©wfsa 

7 5roi/r->{t^B (|gK:»^L<«^^x^^^n 

Cu-Ka^tc*f"r^^^^ft2 0<D2 7, 2° CC^ 
[ 0 0 3 0 ] Wffig&momMte* O. 0 5-2Mml 



» 

» » 
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;k ^y/yu-h, tfyJ&{btfx;k i&fbfc:x;i/-ii: 
str^itfi^, ^yfti^;k tfyJSfbt^xy?* 

-xfflWS, x*jHr;l/n-x|»JI8* tfyfcfxjW^- 

#y ^jvtrys/> % tfy-N-tf^t, 10 

*jwc!/-jb. ypvjumm* i/y3->«Wi. xhy 
wn % y^s>«iB, vu*>mm* ?*s-*wm* 

>f > ^ilittf ttXti^O tffit^n^ fl KffiR£ 
0-1 00:5 0W*l/K 

[o o 3 i ] i§3tJ£or«. h;vx> % 20 

^^p;b^>^>. x^i/T^n— Jk 
TMUa— Jk ^^;i/r;u=J— Jk A v^afcf;l/TiUn— 
;k B»*x*;k ^^xf^hk ^ 

T^ra-^k #-tf-f>, ?F y T * y b y*?A9<D 

ttHI. ^x^-iWMK. x*=^>i§jjfg^ h;Xtc^S« 

jt*jR«-r 4mta«i«>5/^ ^ ^y > *tw*>w«£ 

[0 033] T3l#JB©±^««*»3&*H^6ns. 40 
[0 0 34] «af»3aSWRil/T». *y-N-t?xjl/ 

j w-jublu* commit* * y - r -hjw^j y ^ 

i^t F»^»av*©ita«t. tfytr^utux * 50 



#§12002-2 5852 2 
10 

hy^xx^r^m 9- ( P - 

T>h^-fe>, X^y;l/b"-7!/y 7xXJl/t h*7^/ 

^U>-7^ypxhy;i/M^ X^U>-:/£^ 
yxxf;k ^y^fctrx;k ftfttrxj|/-K«tfxj|/ 

*a^<*. #yii«trx^ #y*ffc^xik #y*ib 

-XgfJJ^ si<y fcfx;i/^^-;k s^y trx^jl/v- 
;k ?J<y tfx;l,h^x>, #y-N-tfx;l/#;l//^/- 

Jk ^y=i->«JIt. xtf*>>g}Ji§, y 

>, 1. 1. 2-hy^npx^X 1. 1, 2, 2- 
^h^^nnx^^S^cne^il^^S^^LC^ 
[0 03 5] 0-3 5Mmt*S 

[0036] h ^-cct»arr sifcWRtt^i ^ 

A, M3>7^A, ^{k^, Kft^. Kfbffi 

v^±, Kfb^ciA, iWfc-fey^A, ^>#^ =K<fc 
H^y^A, ^K^y^A, ^^;i/->^A. ^t^-r 

iKtsntto. asflns^h^-cc^tuo. 05^62. 

0M%, *?£L<«0. 3j!p61. 5fiS%^C^«S 

B^Txn^HtK. MOX8 0 ^ 
3 0nm) . OX5 0 fi4 0nm) Rtf 

TT6 0 0 (^P^e^S, fi40nm) . W5t«Stt 

IT-PB (¥«fim fi40nm)MIT- 



11 

PC if^6 0nm) , g±**>XHI*t 

H. TAF 1 1 OA (¥JSfi*g, S40-50nm) 
MTAF5 1 0 (^mStWa* ft40^50nm)? 

#iPi^fc<<^r££. cne>cDM^®aT«, m$kx 
«i>r*>2««JdB^UTffli»t:fcjftc^ 
[0037] B^ffcteffljrai irm«, v>* rfris y 

jit? xr.Ji'S/y 3— >:t-f y^jl^W h*0^x>^> 

*-Ok yjio-j«tts/y=i->*-Ok rs^e 

t)\> s ~yi±&<D* zrmtezfim* 20 

*{bMS^n/c^y^®SiT-(DSn a D«<i:LT^ HDK 

H 2 0 00, HDK H 2 000/4, HDK 
H 2050EP, HVK21 (J£Ur^*X h ) *>R 9 
72, R9 74, RX20 0, RY200, R202, 
R8 05, R 8 1 2 («±B$7xa^) , T S 5 3 
0, TS7 20 <«±* + #* h) *f* 

w & ^ffiftis s n/c * ~ r «tt ^©ffi&g <t l x « , 30 
r * * - -fe's?^ 9- frm<Dt&&i£<D i> <D*>mt&£*m<D *> 

<D£^T£ T-8 0 5 (0*7xn$; 

^^iUSi ItMT 1 5 0 A I , MT150AF 
M (filhT*^*) ^STT-30A , S 

TT-30A-FS (^^>If) 

[0038] *^wccffli^a*a^«fflS[at^<D--^ca 

-?0¥$ttaii. 1 0 0 n m«T, ^l<{J70nm 

OWWBJ, iWrtHSr**. *»?8{cflOT3 40 

*is*Kmm?®tt?at£* ttW3fetftSL^ftjffl-r*3ea 

^sd@rs. wt« (t*> **f1I^S2CJr>D l s - 7 0 

«:<i:09JSpr#6r**, L;frL5>y 3->*-f 

4>fc < t 1 0 0<i«±CDMa^^-«:SI^0^Oga 

[0039] xmatzm^hftzm&mm&'Pttmic 50 



^2002-2 58 522 
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6tt *K »* L < «ftg^^l&S 1 0 m mHTO«W 
h;Ux X^u>- ^ U>ft 

£^yjuMx^;i^s^#, *#yn, 
{*, x^i/>-7^ypxhy^->f>f>M^ 

[0 04 0] ^yx^f-Jl/lSH§iLr««TC>A^^ 
Ufc£5tt2ffi©yjl/=i--Jl><E: % BgfCC^U/Ccfc 

& 8 fiSt(±<D y ;i/ ^ - & * t > « ii ;!/ ^ > K * 
iurjpitrfcJ:^. AS:x^u>y;3^ hy 

x^U>^yr3-;b, 1, 2-^Pt*U>yjP-;k 

1. 3-^Pb*U>^'j3-;k 1, 4-^£>^;t- 

1. 4 -^f*>^^- 
;k 1, (t Kn*s/y ^) t/^n^+if 

y^+^x^uWktrx^^^-^A, ^y^-^^^a 

(2. 2) -2, 2 # (4-th*P^>7 
^n^->, ^'J^^PfU^ (3. 3) - 

2. (4-th*P^>7iX;l/) ^pn'X # 
y*=^>x^U> (2. 0) - 2. 2-fcTX (4-tF 

p^i/7i^H ^n^^>, ^'Jt+^Pt'u> 

(2, 0) -2. 2' -tr* (4-tFP*^7x- 
y-a~>m. ^>h^n>S v ^^n>jK, 

-vp>b, y>/u-r>K, x^cn^cDK^ 



13 

V>. b y^^a-^ypAy, ^c>£xyxyh-;u 
fr£©3ffl«±©7>rt/:n~;k b yyy h^, tray y 

h Kft £(D 3 <ffitUr(D*7 ;u#>»tt <t\ 

[0 04 1] *U*-iH«J!tiLr«, x#*H»Bt<fc 

[0042] ^(DffetC *>iftg$Cj£ cr JUT<Z>WIII&B£ 10 

tun, x#*v*>;*-jhmi, «>u^>»m. 

if c*i6tt#a*4t*«fi-&brfieflar#s. 

[0043] S fc*SW<DWF¥»B h^-OCfatt** 

C. I. Pigment Yellow 1 (Symu 
ler Fast Yellow GH. ^cB*>f>^ 

tt») , C. I. Pigment Yellow 3 
(Symuler Fast Yellow 10G 

H. *B#-f >*4fcH) , C. I. Pigment Y 
el lowl2 (Symuler Fast Yell 
ow GF. *B*^>*ttliL ^xn-152. 
it¥#M. \£{fj*> b -fxo-GRT, U]»fURttl(« 

^WiP-13 18, RfBKb3*fctSi, t^7 7 ^ 30 

h^xn-2 3oo, xamtttm. «;*-/-;kxo 

-GRT, l#^>^ttS) , C. I. Pigment 
Yellow 13 (Symuler Fast Y 
e 1 1 ow GRF, *B#-f>+1±SI) , C. I. P 
igment Yellow 14 (Symuler 
Fast Yellow 5GR, ^Q$^>+tt 
B), C. I. Pigment Yellow 17 
(Symuler Fast Yellow 8GR. 

>^>*ttK) i*z&mihtiz>o 40 
[o 044] v-e^zm&mvMtWffltLx* c. i. 

Pigment Red 5 (Symuler Fas 
t Carmine F B. AB*^f >*&S?) . C. 

I. Pigment Red 18 (Sanyo To 
luidine Maroon Medium, liiEife 
fgttSS) , C. 1. Pigment Red, 21 (S 
anyo Fast Red GR, iIiPBfeSRttSJ) , 
C. I . Pigment Red 22 (Symule 
r Fast Brill ScarletBG, 
#>r>**tS!) , C. I. Pigment Red 5 50 
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7 (Symul er Brill Carmine L 
B. ^0$>f>+ttS) , C. I. Pigment R 
ed 81 (Symulex Rhodamine Y 
Toner F. *B#-f >*tt») . C. I . P i 
gment Red 112 (Symuler Fas 
t Red F GR, *B**f >*ttiiK C. I . P 
igment Red 114 (Symuler Fa 
st CarmineBS, A0*^ >*tt») . C. 

1. Pigment Red 122 (Fastoge 
n Super Magenta RE02. ^0$^ 

[0045 ] isT ^m&fflcomfcMt OX, C. I . P 

igment Blue 15 (Fastogen B 
1 u e GS. *B;£>f >*1±Sg, Chromofin 
eSR, *BfiHb1±SS) , C. I. Pigment B 
lue 1 6 (Sumi tone Cyanine B 
1 u e LG. &&<t¥&m) s C. I. Pi gmen 
t Blue 15:3 (Cyanine Blue 

ggk, B*try-*>H±». 'J*y-;W-FG7 

35 1. mftJ>*rttM) . C. I . Pigment 
Green 7 (Ph tha 1 ogcyan i ne G 
re en JlCSC-f >*4tll) , C. I. Pigment 
Green 36 (Cyan i neGr e en ZY 

[o 046] trm&fflcom&mtLxiz. 

(C. I. Pigment Black 1 ) 

vfhtiz. m&ffl<DM£Lxtei&mffiffii oombmc 

0. 1-1 5M&mm^L<s ftlCO. 15 
[0 047 ] #»»(D3B«»Jtt. i2*fCj£CT»*fflffl! 

> h\ Jto*fl3U2fb£ft * 

jmsm^Rv. vv**mmmt*(D£mt&mx$>z 0 
&#mmt~#ats>mm<Dtf>b*>o 3, mmm 

r>^ex^A^(D?K>hn>p-5 1 v Sinr^m 

(DjJOhn>S-3 4 % h x^^JgfgftcD 

E-8 2. 1*U*^Bt^JM3flKDE-8 4. 
;l/«ffl^B5CDE - 8 9 (fcLL, *'jx> hffc^Iitt 
«) , mmt&T>*:~>y&i&*:V ^>ifftCDTP-3 

02, TP-4 1 5 (feLL, «±^b^X^trJJ) , m 
0S7>^^AS03b^^t^PSY V P 2 0 
38, h U $>iift©3f-^KPR, 
mHST>^x^A^CDnfc:-^^-^ NEG VP 
2036, 3f^t-^ NX VP434 (JkLb, 
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^**M±1?K LRA-90 1, *")3Rgftr*-5L 
R- 1 47 (B##-y v hits?) . m7ZUisT~ 

^yux +t^yK>, ry»®Hk -eoffexju 

[0048] **?8«C*Jl^rSf«WfflI»I(Dfl6flB««. 
*ML »IJ^*d«)feh^-llJS*ffiCC<fc-3r«3eS 

nator. — sftcci^^n&korttfti^ »s 

0<»rW>y-«rei 0 0M«CC»OT. 0. 1- 10 
1 0M»OfiirfflC^h4. Jff*0<«. 2-51 

[0049] ^jMCCAlr^ h ^-BHCCSSttlstW** 
*v**-f K ^ * ^ -f KFOBMbR. ft. ^^h, - 

a, a/tjuh. fl h « % vy*s/9A % xx, bib. r 
>^-=e>, ^'jy)A t trxvx, # f s ^ a, #;i^> 

A©cfc 5 ft^©^Rcre©H£«»ft <t*#*tf 

»IKSE» 1 0 0 MtawcWl/^ 2 0 2 0 0 ft 
(CffS(s< MMtJft» 1 0 0mS3te:>tfL4 0- 1 5 0 

[005 0] *«9i«:fl|C44 h ^-««S[tt*«Ffc-a-* 30 

SB9^^tt, fOSl^4 0-12 
0°C(Z>*>(E>~C&*K #fc:5 0— 1 1 0°C<DfeCEre&&C 

<SWE«tt WJB-T 0 , -#i^#ji/J*D£ * 

9 y * xoibAti. *a*aaftMas5Effi (dso 

*--J£<DIHH»flL Wlx.^ ( 1 0 °C/m i n ) "TMfcL 

&i*(D«»t-^ffl*«wai-r4. 40 

[0 05 1 ] ^^^flat^Ci^r^-S^^^XiL 

;k 1 •) ^ «7 ^ ^ JQ: f*¥t« C i *J 1 1 £ 
fMb£#7 0-l 5 0°C(D^y^U7 ^>#fiF$ L< % 50 
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se>cc«s»ftfL*36«i 2 0-i 5ow;tu7-f 

[0052] aaictt^-<xi£^*K:gi#-r &«9&<d 
msm&m&rzit&o* y ~->yttfa±ai± or 
wurx^ry >mma* xf7y>s^>^ 
a, x7-ry>nft£iimtftiRtt. M*.t2#yy?A' 
^**yu-h»tfrF\ #yx*u>»fi^ft£'<Dv~ 
^7 y-a{tfi^^oc<fcor«issn/c, #«7-n 

WttB^*iR< . mn^UtSaVO . 0 1*6Um 
[005 3] #f^CC*Jt>TJBl>6ft* h^-fit^tt© 
«?8©h^-Oi5BfiCcffl^S*ffi«. 4>ft < i *>tt*SU 

win. *»wt^2aaTO**^^«^*««w 

murr&xaflL »*xsr»6h*»fa©tta©i! 
□ d d <b ft « ^«^HDSftS^-?>taS[^? i s m^x n t>n 

SftRIBrjiST ^>^fM©SS<Diip a ai ft *«»JMi^ 

xs^«n8HWr*xsrjH»i»* l< iz®m&i cc 
[ o o 5 4 ] 4>ft < t fatsffinwn. i»«W8BWR v 

»lt©*frrtf iLtfJ: < , »CC*OHttftt^ feLbOS^ 

^i«*r€)o s^®^a<buT«, im. 2«cDagiii 

3&«rS*. Wttf, »FiWWfttilKTKffl2*Wipa 
«2ttffltti«, ?ifeM^X^fti:S?PCMM2#^m«. 7 

jaiEft*frrtf5Ci3&SKB-C*4. s»e5^«, 

<b^»*5ji*ftc^ 

[0055] «±©*WB«XS3WttTLfc6. 

«Mtt*»»-rs. c<z»»x8«c*5c»r». ^^ffit& 
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[0 05 6] ttc. SiflORKrHH-r&RKca. 3g«tS0© 
Gft. tBKUt B3NL WEtt2*X«;3tt?«>J:i>. 

< > 3H«su*o* + y r t b + -(D^mmz. +t>jr 20 
1 0 ossautsfur 0 l 

AyrttR. #yT3F*R, x#*^fif)j§^#&tfe> 

«7*y;M»R. &trvu-bmis* *y 

r^ua^Mumui. # v ;mi^awr. 30 

* u >fflmR&x * u >r * y ;u**^»R«o* y x 

>«r. *v**\s>ru7Zi<-b®mj&u#V'?* 
u>^uy*u-bmnm<D#vx~xr)i'mfflm, *y 

^■u>«R. #y^**7Ji/*a^nfc:u>»re. #Hb 
t^. y f > i 7 ^ 'J M^y 

><h#{b^xyf ; > < b^{b#SttiO^-^y 
-iltfcfflC^CimSo 50 
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[0058] *^©S-CIJ, ^y-x>^^U-K(D 

s/c *awcc«i^y-^>^>r^i/(D«j3aR»«tt 

^yjuwiR, T*yjM»R. #y*<be-;k #y* 
fbtr-y**:^ jj<y^ot"u>, ^yxfux *ytf 
xjur-fe^-K x^u>-^a?> ? x>ifcM^ft, ^b 

^rjf>-r^yn^h«j;l/itl^ &fbtrx;l,- 

b^>MSMi$. isV^->fflm. tsVx-^TJl* 
v FWRL 7x/-W;bA7^ft FttfR. x*U> 

f»r. y trxivr-fedr-iu y 
nao. cne©«Rti«ttr*4c»«2ajeLb©is^ 

[005 9] p 
CiJlW^U^ CtlJClKSS tittle 

FaS&tttt* i&3fcf* F?A4)Hie#m&K*fM 

F<0, 3fAi8S« J I S A 6 0 — 7 0 s > JS« 
»i3 0-7 0% 4 ir>^»3 0— 6 0 k gr f /c 
m\ ffSttl. 5 — 3. 0mm, S4S«7-12m 
m, jffl»l£it^<3DffE*tt 1 5 g/cm«T<Dfc(DWJ 

[0 06 0] 3|9M!K:A^SRfUBtt!/nisxa % cn 
[006 1 ] Wic£tc x ±IB(Dffe. ^>iB«fS««:RO 

rats*. i&&fc&txm»j*vft<omnzwLK)mL 

6 ©f»« * * y 6C Eft S ^BBfR^fiRSP^ tt^J 3 if % 
■6. *»9i<Dlffi«JBaa6BCC$*n4. Cti^Ogfe 
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— fStmtJibOtLX, LED^y>^^LBP (U-if 
[0 06 2] 

mmm] nmmRvimwzmfx*&wt£^ 

frtcmfeZ tx& &<DXUt£\<K £/c, VCF<Dffltel,>X. 

[oo63] ni&m i 

r^r3-;upjstt^>rp> <*yrs h-ffimim&z. 
cMsoooiuttS) ^o, 2 nmrmmtLxm: 

u i i o°cri o^up^^ur^jo. 2 /unicorn 
<^^£JgfiXU/Co 

YHL) <D295^a^*if^>jgj£3 0 095£Y^3 1 
*~;^:7#a^T->£l 295&AUT7 2^5 y> 
yL/c 0 3 6K50 OSi5cDy^;l/X^;l/-5r h>£iIM9: 

Air? 6^2 4B$ra ^ y >^LTit?^£Ji^x<!: u 

cnfmnhmmxm rimm& (2) r^sn 
zmtmmmm <d> <hTiB«®s; o> -c^^ntts 

¥^^S5^r&£^>y-*§fJ^ (R) tZD/R 
= 5/1 0. @7fc$Hggl 5% <*«:ttfl;-rf*U>* 
«) £ft&J:5£I8gL/cf&^y (KF- 

50. mmisv^->#m) *o. 1 % (*mtt) jki* 
?w^*ii±^am^xsa f »pi»^i,r^2 2 um<om 

nm$bm iti^xi^tt^M 0 /Co 

[0064] 
Hfc2] 

OCH, 



20 




c=ch ~0^ n 




(2) 




10 



20 



30 



40 

[<fc3 ] * 

/5S££HS?0/Co cn^a^&SSO^mCD^^^ 

0100 ogpcD^ffitc. ffi3bmm&ismmi*mi>xm 
wa&m&is** vr^rffKu/co ±iacDcfc^k:f^i/ 

/ch:*--5 95<t** yr 1 0 0 35£^&^»UTS*f so 



(3) 



<fc£TIBf±«(D^«£K^i£LT 1 0 7JtStolS^xx h 

S^^JlW-riiJ^U/Co 
[0 06 5] (tt^Btttt) 

tta : *y^u*>3M§f]i§ 

S^5¥tt : 5 0 % 

: 2 o° 

/Co 

[0 06 6] <*«W<Dft*> 

^■jxxf;« 8 095 

^^l/>-y^7^'JU- hftS^tt 2 09* 

X)l>i-yj*yy2X 5 SB 

2/-#>:/^-;* 895 

T^itef* 395 

P-;U5;Vt?l 3 0-1 4 0 o C<DSSt?jKj3 

o^nADiR«ML. mhtxtdtmm* 
[0 06 7] t9mmt<ow&) m%titcm#i oot 

fi95 i ^ * ^ n i^y ^ ^ 3 ti/c^*tt > U # 
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